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A. ACCIDENT
Location : East Moriches, NY
Date ; 07/17/96
Time : 2031 local standard time
Aircraft : B747-131, N93119

B. GROUP

Not Applicable
C. SUMMARY

On July 17, 1996, about 2031 eastern daylight time, a Boeing 747-131,
N93119, operated as Trans World Airlines Flight 800 (TWAB800), crashed into the
Atlantic Ocean, about 8 miles south of East Moriches, New York, after taking off from
John F. Kennedy International Airport (JFK), Jamaica, New York. All 230 people
aboard the airplane were killed. The airplane, which was operated under Title 14
Code of Federal Regulations (CFR) Part 121, was bound for Charles De Gaulle
International Airport (CDG), Paris France.

D. DETAILS OF INVESTIGATION

Air Route Surveillance Radars (ARSRs) are long range (250 NM) radars used
to track aircraft cruising between terminal airspaces. ARSR antennas rotate at5to 6
revolutions per minute (RPM), resulting in a radar return every 10 to 12 seconds. A
block of airspace may be covered by more than one ARSR antenna, and data from
these antennas are fed to an FAA central computer where the returns are sorted and
the data converted to latitude, longitude, and altitude information. Along the



perimeter of the United States, ARSRs used by the FAA to provide air traffic control
services are also used by the United States Air Force (USAF) for air sovereignty
mission purposes. The USAF 84" Radar Evaluation Squadron (84 RADES) monitors
the returns from these ARSRs and records the raw data generated by each. RADES
uses its own software to compile and interpret the returns.

In the days immediately following the accident, recorded radar data from 84
RADES' were sent to the National Transportation Safety Board (NTSB) for review.
Initial review of 84 RADES radar data indicated they were essentially identical to the
FAA radar data. However, in November of 1999 Safety Board staff became aware of
additional altitude data that had not been previously evaluated. |n addition to the
primary/secondary/reinforced” formats recorded by the FAA, the RADES system also
has the capability to estimate the altitude of primary targets with a certain degree of
accuracy. This capability is only available from antennas that have been specially
modified for this purpose. According to 84 RADES staff, at the time of the TWAS800
accident, the radar antenna at North Truro, Massachusetts (NOR), was equipped to
estimate the altitude of primary targets. NOR was the only radar facility within range
of TWAB800 that had altitude sensing capability for primaries. All of the radar data
presented in this report are from the NOR radar facility.

The published® root-mean square accuracy of the height estimated by the
radar system is +/- 3000 feet. However, the error can increase significantly when the
range of the radar target increases beyond 100 nautical miles. As indicated in
attachment I-1, the closest range of the radar returns presented in this report is 136
miles, and so the mean error of the height estimates probably exceeds the published
3000-foot value. In addition, the radar system is sometimes unable to estimate an
altitude from a primary return signal, even though the range and azimuth of the
return are determined. In these cases, the system will report an altitude value of
102,000 feet, which serves as a flag to indicate that no valid altitude estimate exists
for that return.

According to 84 RADES, at the time of the accident the height estimations of
higher targets (i.e. 20,000 feet and above) were more accurate than the height
estimations of targets near the altitude of TWAS8O0O0 (i.e. approximately 14,000 feet).
This can be verified by observing the Navy P-3 track line, which has consistent radar

' Refer to Exhibit 13A, Airplane Performance Study, for additional evaluation of the radar data available in this
case. Radar data compiled by 84 RADES are identified as “NORAD data” in Exhibit 13A.

* A “primary” only target is received as a reflection of radar energy only. A “secondary” only target is recorded
as a response of the aircraft’s transponder to interrogation by the radar system. A “reinforced” target is recorded
by the radar system in lieu of a primary or secondary target when transponder information is coincident with and
reinforces a reflection of radar energy. Generally, secondary and reinforced returns are referred to as
“secondary” targets.

" Both the FAA and 84 RADES have documented the capabilities of the radar sensing antennas in their
respective technical manuals.



sensed altitude measurements near 20,000 feet. In contrast, the TWAS800 radar
sensed altitude is much more erratic and contains many more 102000 values.

Attachments I-1 and 2 contain tables of radar returns recorded by the NOR
antenna site and processed by 84 RADES.

Attachment I-1 provides primary returns in the vicinity of TWA800 before the
explosion occurred. The returns in attachment I-1 include all primary returns within
10 nautical miles of the TWAB800 track line (excluding those that have been
associated by the radar system with a secondary target) up until the time of the last
secondary return from TWA800. These primary returns may be associated with
other aircraft or surface vehicles, may be false returns, or may be the result of other
circumstances as described in Exhibit 13A.

Attachment |-2 provides primary returns in the vicinity of TWA800 after the
explosion, along with the secondary returns for TWA800 recorded by the NOR
antenna. The primary returns in attachment |-2 encompass a time frame beginning
after the last secondary return and lasting approximately three minutes. All primaries
in the vicinity within the timeframe are included, except those associated with the
Navy P-3 aircraft. The primary returns in attachment |-2 are consistent with the
breakup of TWAB800 and could not be associated with any other aircraft.
Attachments |-3 and |-4 contain tables of the radar returns in North/East coordinates
that correspond to the range/azimuth and latitude/longitude data tables in
attachments I-1 and |-2, respectively.

Attachment |-5 displays a plot of North vs. East range data, for a time period
up to the last recorded secondary for TWA800. This plot includes all primary only
targets within 10 nautical miles of the TWA800 trackline within the specified
timeframe as recorded by the NOR antenna. The secondary returns for TWA800 are
included on the plot for reference.

Attachments |-6, |-7, and I-8 show North vs. East range plots of the primary
targets following the last secondary return and consistent with the breakup of
TWAS800. All North vs. East plots are in nautical miles from the Islip4 radar antenna.
The secondary returns for TWAB800 are included on the plots for reference.

Attachments -9 and I-10 are plots of recorded altitude vs. elapsed time for the
NOR antenna from the time of the first TWA800 secondary recorded by the antenna
to approximately three minutes after the last beacon signal was received from the
accident aircraft. Both mode C altitudes and radar sensed altitudes for TWAB800 are

*To be consistent with other NTSB radar plots the origin for these North/East plots was chosen to be the Islip
radar antenna. To obtain the range of each return to the NOR antenna refer to the tabular data in attachment I-1
and 2.



included on the plots. Attachment I-9 shows altitudes from 0 to 102000 feet while
attachment |-10 shows altitudes from 10000 to 30000 feet.

Attachments I-11 and 12 provide plots of North Range vs. time for the
TWAB8O00 secondary returns and the primary targets associated with the breakup.
Attachments |-13 and |-14 provide plots of East Range vs. time for the TWAS800
secondary returns and the primary targets associated with the breakup.

One primary target was recorded by the North Truro Radar antenna following
the end of transponder returns from TWASO0O0 that is in the general area of the
simulated flightpath of TWAB8O00 after the explosion. The recorded altitude
associated with this primary target was 14,400 feet at 0031:16.56 Coordinated
Universal Time (UTC). However, the radar sensed altitude data for primary targets is
not of sufficient fidelity to be used in determining the altitude profile of the aircraft

after the nose separated.
HE M

John Schade
Aerospace Engineer
Vehicle Performance Division



-1

‘Auo syefiuey Arewud oy uinsl Jepel sy o busns sy o ainsesw e sl anea Yyibus uny
{vel Hayxg) Apng souelIosd Yelolly Ul Uone|allod Jad S8 spuodsas G/ G/+aWi] = S| palejallon

‘S810N
8¢ 96-IN-8 1 M LST ¥ +6 L0 N ¥2¥ €0 8¢ 0+ e/ B/ 00y 02 [iA>H Sel'vSE Alewild|sze zg08:00 | L2628 HON
8 96-IN-8 1 MCLLESGO0TL0 NOE9'9% L€ OF B/ E/00020 L chLEC GC9'G9L Aewnd|s18-zg:08:00 | L8628 HON
8¢ 96-INM-81L Mceeee 0v cL0 N 869G+ L€ OF B/U|10080c B6S¥ GEC SGhl Arewud|018°25:08:00 l'/E62 HON
9l 96-IN-8 1 M L9%'60 L08L0 N 19461 L€ 0 e/ E/U|100881 coRLEC GLG9 Arewild {088 00800 ¢'5¢.6¢ HON
)4 96-IN-8 1 M G25'80 L0820 N 92¢ 'S0 52 OF B/ E/00C6E ¥L09EC GLE 691 Arewild|sge o000 6¥¢.6¢ HON
8¢ 96-INM-81L MEETLEBE cL0 N ¢L50¢ 8€ 0+ B/ B/U|100081 B6S¥ GEC Svil Arewud|559°0%:0£:00 6'¥c.6¢ HON
e 96-IN-8 1 M¥Br el L0280 N +E€0°'SG | OF e/ E/00020 1 B0O0 BEC GLG9 Alrewind|s8°8z:08:00 ' €L62 HON
8¢ 96-IN-8 1 MBBLLE BE L0 N #1595 3¢ O+ B/ E/U100002 BSY GET Serl Arewild|sos 8z:08:00 B'cl62 HON
8¢ 96-INM-81L M Z£9'G¢ LECL0 N lcl'Zy 6E OF B/ B/ 00v 02 LyS'GEC SLE Tk Arewud|sz/ 910800 L1062 HON
8¢ 96-IN-8 1 M L02Ee 98 2.0 N +8'Le 0% OF e/ E/J009.L) L¥SSED SLE ML Arewind{ogs +0:08:00 | G¥:8B2 HON
9l 96-IN-8 1 M SF80G L0 2.0 N 99¢TE L€ 0¥ B/ E/U100961 960 BEC G/8°G9| Arewild|oss zg:62:00 £ [8.82 HON
14 96-INM-81L MLILPEELLEL0 N 606+c 0 OF B/ B/U|10080c ¢90'6EC G/B Ll Arewud|086°25:62:00 £/2.82 HON
ch 96-IN-8 1 M2s9'LL ey L0 NETL 9l 9% OF e/ E/U1008¥ | G5 8ee SC9 Lyl Arewind (086 zg:62:00 £[8.82 HON
8¢ 96-IN-8 1 M EBY 0L &8 L0 N B&2¢0 ¥ O B/ E/U100002 L¥SSEC S Ov L Arewiud|s/9°25:62:00 01282 HON
8¢ 96-INM-81L MBOYCC G020 N Z¥0Q'LS SE OF B/ B/U|100881 /88'8EC Scl g9l Arewud|ov6 0% :62:00 ¢'Gc.8¢ HON
8¢ 96-IN-8 1 M2CL0BEGEE L0 NGBY Ty ¥ OF e/ E/MJ0091e L¥SSED Sl 6T Arewnd|oze or:6z:00 6'¥¢:8¢ HON
8¢ 96-IN-8 1 MLLBEL EE L0 N BS+BE ¥ OF B/ E/J0091E £CL SET Gl BEL Aewld|sz9°82:62:00 0'¢lBg HON
ol 96-INM-81L Megc Ll ev cl0 N ZeS'cE 9% OF B/ B/U|1000c0 L £¢9'8EC SLLYE Arewud|or8-al .62:00 11082 HON
9l 96-IN-8 1 MOE9BE L0 EL0 N 096+ L€ 0% e/ B/ 00y 02 960°8BEC 991 Alewnd|sze gL:6z:00 }10:82 HON
8¢ 96-IN-8 1 M ¥96°08 28 L0 N OB EE oy OF B/ E/J00vBL BBB GEC Gl LEL Alewld|sza-gL:6z:00 110828 HON
0¢c 96-INM-81L M¥LOES L¥ 20 N 088'LE ¥ OF B/ B/U|00091 LLe'8BEC Sc'lvl Arewud|sg/ ¥0:62:00 L'6%.L2 HON
8¢ 96-IN-8 1 MBILERE £ L0 N EL0ee v¥ 0% e/ E/U|100881 086°5t¢ a9l Arewiud g2/ ¥0:62:00 | G¥.Le HON
ck 96-IN-8 1 M $¥BO00 B0 L0 NQ6c 9 L2 OF B/ E/U00vBE £56 9t GLE 891 Arewild|oss 0r:82:00 £ 5g.Le HON
ol 96-INM-81L MBL6B8c 8020 N89601L ¢ OF B/U|10080c LLe'8BEC Scl 991 Arewud |68 0¥%:82:00 ¢'Gc.lo HON
8 96-IN-8 1 M ¥¥6'9% v 2.0 N 8L8°0€ 9% OF e/ E/U1008¥ | I 1L BEC SIB L Arewild[sge or:8z:00 ¢'G¢C..T HON
8 96-IN-8 1 M L¥60¢ By ©.L0 N #9595 ¥ OF B/ E/U100091 Lyy BEC SLE LY Arewiud|0s6-82:82:00 cohile HON
14 96-INM-81L MEGLS 9 v cL0 NOLLOE 9% OF B/ B/U|00+9L LLLBES S8 Ly Arewud|se6°82:82:00 ctllo HON
9l 96-IN-8 1 M ey 02 By 2.0 N 2998 ¥ OF e/ EMJ00SL) Lyy BEC SLE LY Arewind(son 218200 £ 02 HON
8 96-IN-8 1 M LFSSS 2 L0 N S219¢ 9% 0+ B/ E/U1000F L L 1L BEC crl Arewild|oss-91:82:00 ¢ L0LS HON
0¢c 96-INM-81L MSOEYL LECL0 N 881L0¢ 0€ 0F B/ B/U|00091 B6SS¢Ee 8l Arewud|sg9-91:82:00 0’10l HON
ch 96-IN-8 1 MOeLYS ey L0 N ££59¢ 9% 0+ e/ E/U|100091 I 1L BEC crl Arewild|sre +0:82:00 | G¥.92 HON
)4 96-IN-8 1 ML E08r L0 N 199°LE 9% OF B/ E/U100891 B6.L°BEC crl Arewndloss zg:2z:00 ¢ LE9¢ HON
0¢c 96-INM-81L M EBO'SEB0EL0 N 6260 8¢ 0+ B/ BM|00C LS 6cl'lEc G891l Arewud 058 0¥:22:00 1'Sc9¢ HON
0 96-IN-8 1 M LEv'Sy ey L0 NESLLE 9% OF e/ E/00020 1 I 1L BEC EMYadt Arewnd|ore or22:00 | G292 HON
ck 96-IN-8 1 M IBLYS v L0 N LSy 9% OF B/ E/00020 L B6.L°BEC Myt Arewld|sos 8z:22:00 coh9¢ HON
gl 96-INM-81L M GeS'Sy B0 EL0 N B6ELBL 8¢ 0F B/ B/U|009¢C Llg LEe G891l Arewud|068-82:22:00 ¢tlh9¢ HON
e 96-IN-8 1 M Or0B0 2L L0 N §96°¢0 S OF e/ E/M00C LT BEE 9t SCl 9Tk Arewndlose 8z:22:00 [RARH HON
)4 96-IN-8 1 M¥LOOF LOTLO N ETI6E € 0F B/ E/U100002 L L8 BEC GIB6SE Arewild|seo +0:22:00 0'6¥.5¢ HON
ol 96-INM-81L M¥699L +1L €0 N Ee69L € 0F B/ B/ |008¥2 YLy 6EC Gc'69L Arewud|098°25:92:00 [QpASH=TS HON
9l 96-IN-8 1 M 206 |+ 20 2L0 NZLLLEE 9T OF e/ B/ 0002 B6.°8E¢ SIB6SE Arewnd|o9s zg:9z:00 (a4 HON
8 96-IN-8 1 MEERRBE 0L L0 N +050¢ 9¢ OF B/ E/MJ00S6 L 99/ '6Ee GclL G991 Arewiud|0s8°25:92:00 [ a4 HON
14 96-INM-81L MBOS0E €v cL0 N £90°0+% 9% O+ B/ B/U|008% 1 /88'8EC Gccrl Arewud|sy8°25:92:00 [QpASH=TS HON
ch 96-IN-8 1 MO0 Le e0TL0 NGZL 0 LE OF e/ E/U|1 0089 B6.°8E¢ 091 Arewild[s08 0r:92:00 | 'Gg.52 HON
)4 96-IN-8 1 MO0E0eer L0 N ¥6¥'6¢ 9% O+ B/ E/U100891 B6.L°BEC e xadt Arewild|ses or:9z:00 [ HON
14 96-INM-81L M IBBEEB0EL0 N e+l 8¢ 0F B/ B/|008cc Llg LEe Gco' 891 Arewud|098-82:92:00 L'€LSe HON
Bpo
yibue uny a1e(] spnubuoT apnine coowwm Y 0 apow | 1y pesues Jepey| (Bep) uinwizy| (WN) ebuey adA] wniey| ewi] pereuon swil| ] euusiuy

(09 +0: 1 €:00) WIMIY AIBpuooas 008V AL MON 1SET 210]2g Furunoog swmayf Arewn eed 'pey YJON




<1

abed snolnald 293 :S910[

gl 96-INr-21 M L69vY LE 20 N 28/.°¢S 68 OF 000201 S£9'SE8 Sl gvl Arewiny 099" +0+£:00 6'97'2E HON
¥ 965-INM-g1 M 8E2°CE 95 220 N +0£'8¢ 6€ OF 000201 £89c 562 SSerl Adewig 099'25:££:00 59828 HOMN
0 96-INr-gL M6B..°6G 8E 20 N ¥££'88 3¢ OF 000201 65¥ S50 Se ¥yl Adewiny 099'01:££:00 SR ATAY HON
25 96-INr-21 M0ER' 1S 8E 220, N ¥/ 6F 88 OF 000201 65¥' S50 Syl Arewiy 099'91:3£:00 6'001€ HON
g2 96-1Nr-91 M G298 82 240 N S50° L0 8€ OF 008¥| G961°SE2 P Arewy 095 ¥0:2€:00 9'91:0¢ HON
8¢ 96-Inr-g1 M G25'8E 68 220 N 63090 68 0% 00020} £%/ GET SLE VR Aeuwiny 09502800 9'87:0% HON
g 96-INr-91 M B2 SY 6E 220 N 92¥ 1S 68 0F 000201 986'56% jud’ Arewiny 096'25:1£:00 ¢ /80g HON
ta 96-1Nr-91 MTFLO'8L 62 2.0 N +65 t 8€ OF 000201 L¥S SET 2N Arewy 09525 1£:00 9'95:0¢ HON
0z 96-Inr-g1 M S56'SF JE 240 N S¥2€0 68 0F 000201 18 S5 SCERL Aeuwiny 095851800 8'98:0¢ HON
02 96-INr-91 M 808'8% 8E 220 N 00v'%S 88 0F 008%1 18582 STl vl Arewiny 09%'25:18:00 2'98:0g HON
zl 96-1Nr-91 M LIS LY I8 810 N l2+'20 6E OF 008¥| 1/ESEC 148 Arewy 09+ 25 1E:00 29508 HON
¥a 96-Inr-g1 M ¥GES6E JE 210 N 08.°90 68 0% 00t+1 18 S5 G/8°evl Aeuwiny 09%'25:18:00 £'98:0g HON
93 96-INr-91 M 082'8¢ 68 220 N 50855 9€ 0% 000201 SL9°'GET SLE I Arewiny 099°0F:15:00 6208 HON
g1 96-INr-g1 M 19550 98 220 N 26580 6¢ OF 00831 65t SES S 1Syl Adewig 099°0%1 €00 G208 HOMN
9l 96-INr-21 M 109°CE 8E 240 N £55°9¢8 8¢ OF 000201 128568 jad Adewiny 099°0+:1£:00 6'v208 HON
02 96-INr-21 M 18992 L 2.0 N 819°9F 6 OF 000201 195 G828 SC9 2l Arewiny 099'0¥:1£:00 6'v208 HON
02 96-INr-g1 M 82015 895 220 N 65.°9¢ 8¢ OF 00¥FI 1/E'GET il Adewig 095'82:1£:00 22108 HOMN
¥ 96-INr-21 M LLO'SE OF 240 N g5+ 81 O OF 00F+1 S5'928 S/ el Adewiny 095°95:1£:00 2¢10g HON
gl 96-INr-21 M E98'GS 6E 20 N Z0¥'95 3 OF 008¥| £8/°568 SLE L Arewiny 095951200 22108 HON
cl 965-INM-g1 M 281'9% 895 2.0 N 81£'¢0 6€ OF 000201 LS SES S/ oyl Adewig 095'82:1£:00 22108 HON
e 96-INr-21 MEES IE OF 240 N E26' ¥ O OF 000201 S5'928 Se ¥yl Adewiny 099'91:1£:00 11008 HON
25 96-INr-21 MEL0'9S 6E 220 N 02895 3¢ OF 00F¥| £8/°568 SLE L Arewiny 095°91:1£:00 2'00:0¢ HON
2c 96-1-8) M BZSFE BE 220 N ELGOF LE OF 00971 201562 ! Ay 08F 9L 1E:00 20008 HON
96-Inr-g1 MeFF Ol ¥ 220 N G59'1E 88 0F|2892 00Sg} 00020} 119562 SIESY Asepuooag 09 ¥0:18:00 2 8y6e HON

96-INr-91 MFPLEGL ek L0 N 28998 /8 0F|8892 00zgl 00081 £%/ 66T ST 9F| Alepuooag 099'25:08:00 69862 HON

96-1Nr-91 MEZOLL TP 220 N 62992 LE OF|EE9C 001gl 00251 986'5E2 Sy Alepuooag 095 0F:0£:00 9'¥3:62 HON

96-Inr-g1 M 98F ¥5 SF 210 N Z0¥'6l L8 0F|8892 0062} 00081 SC 96T 6rl Asepuooag 09.°92:08:00 0'€L6e HON

96-INr-91 MES9FIL LF2L0 N ¥5.°58 98 0F| 8893 0082} 00911 53982 SC0Gl Alepuooag 099'91:08:00 6'00:62 HON

96-1nr-91 MOLSES 8F 220 N S¥5°0€ 9€ OF|EE92 00621 00913 15 9E2 G187 1S) Alepuooag 09/ +0:0£:00 0'6+:92 HON

96-Inr-g1 M BES 0005240 N OLO'0F S8 0F| 8892 00421 92y 952 56l Asepuooag 099'25:63:00 69882 HON

96-INr-91 MZFE LY 15220 N ¥09'6l S8 0F| 8893 002} 002/ 1 209952 S/E51 Alepuooag 095 0F:63:00 8'v¥2:82 HON

96-1nr-91 M2ET 88580 N S92 /2 SE OF|EE9C 00.21 £56'9E2 S/9 ¥S1 Alepuooag 095'82:62:00 92192 HON

96-INr-21 MLLL A ¥S 220 N 0958 ¥£ Or|£e92 00621 00¥+2 S99'988 GG 9S1 Aepuosag 0927916200 0'10:82 HON

96-INr-21 MOBE LS 95 240 NGIS 2L ¥ 0F|SE9T 00621 00981 L0 26T A Arepuosog 099" +0:62:00 1'6¥L2 HON

96-1INr-g1 MESG 1S /5 T/0 N /61715 £ OF|£E9C 00081 00020} 62l LE2 G896 Alepucoag 09/'25:92:00 01843 HOMN

96-INr-gL MEQL /LS 65 20 N 191'88 £€ OF|£292 00gzl 000201 S08° /88 S¢9'6S1 Aepuosag 096'0¥:82:00 2'5¢42 HON

96-INr-21 M6..°6500 €20 N 699'L0 §€ OF|£292 0021 000201 £68° /88 /8091 Arepuosog 099'95:32:00 1'e142 HON

96-1INr-g1 M EEL S S0 £20 N 89.°91 €€ 0¥|£E92 0042} 00020} il LES /9191 Alepucoag 096'91:82:00 2 1043 HON

96-INr-21 M 2L0'SE +0 ££0 N G009 £ OF|£292 00921 000201 800368 £91 Aepuosag 099'+0:32:00 L 6792 HON

96-INr-21 MEED'EY 90 £0 N g/6'0F £ OF| 2292 00+2l 000201 FA o S 19l Arepuosog 099'25:/2:00 11892 HON

96-1INr-g1 MG00 /28 20 820 N 150'61 £ OF|£E92 00£31 00020} Lt'aEe GG G591 Alepucoag 09.°0+:/2:00 05292 HON

96-Inr-g1 M LI S2 60840 N Q29SS 28 0F|8892 0022t 00¥ec £29'9¢62 G299l Kiepuooag 099'92:/3:00 L'E1:92 HON

96-INr-91 MEBLE9C L1 £L0 N 851'/Z £8 0r|8892 0012} 000201 290'652 SC291 Alepuooag 096'91:/3:00 ¢ 1092 HON

96-1nr-91 MIFEPS 2SI 40 N 8L¥ 02 £€ 0F|EE9E 0002} 00020 1 BEC 6EC 52891 Alepuooag 098'+0:/2:00 '6¥'52 HON

96-Inr-g1 M PSR 1E S EL0 N 62/°85 28 0¥|8592 00F L1 205650 SCL0l) Asepuooag 098'0¥:93:00 1’5552 HON

96-1nr-91 MZES00 /21 820 N 50825 2E 0F|EE92 00301 8/9°6EC S Alepuooag 098'82:92:00 L'EL'5E HON

yifua uny aleq apnubucn spnuieT|spoD ucorag| Uy D apoW| v pasusg uepey| (Bep) wpnwizy| (W) 2buey adf | winjey awll]| pare@ue) aung al euuauy

(099 707£:00 — 098°$T:97:00) SUIMaY A1epucoag 23 AreWLg YON



Additional NOR Primary Returns

Elapsed Time, Correlated Time North Range East Range Radar Sensed [Return Label
seconds HH:MM:SS from ISP, NM from ISP, NM Altitude, ft. [Number

0.0 00:26:28.860 -19.40739 -2.20917 22800 1
11.9 00:26:40.795 -1.10817 17.23646 16800 2
11.9 00:26:40.805 -10.63905 271447 56800 3
24.0 00:26:52.845 -0.93239 17.10480 14800 4
24.0 00:26:52.850 -11.29668 -3.40967 19200 5
24.0 00:26:52.860 -10.74510 2.52358 24000 6
24.0 00:26:52.860 -14.35736 -6.31104 24800 7
35.8 00:27:04.695 -11.98693 3.30962 20000 8
60.0 00:27:28.890 -2.50649 25.78224 31200 9
60.0 00:27:28.890 -19.33319 -2.10141 23600 10
60.0 00:27:28.905 -0.90027 17.63032 102000 11
72.0 00:27:40.840 -1.08299 17.75014 102000 12
72.0 00:27:40.850 -19.55357 -1.96848 21200 13
84.0 00:27:52.890 -0.97112 17.44578 16800 14
96.0 00:28:04.845 -1.15607 17.56023 16000 15
107.8 00:28:16.685 -17.24231 21.96193 16000 16
108.0 00:28:16.890 -1.16281 17.54819 14000 17
108.1 00:28:17.005 -4.67128 13.44550 17200 18
120.1 00:28:28.935 -1.08600 17.66727 16400 19
120.1 00:28:28.950 -4.67535 13.43820 16000 20
132.0 00:28:40.885 -1.09148 17.65747 14800 21
132.0 00:28:40.895 -15.45895 -1.88788 20800 22
132.1 00:28:40.990 -19.87909 -1.52332 28400 23
155.9 00:29:04.775 -3.16776 26.27495 18800 24
155.9 00:29:04.785 -4.98225 13.79278 16000 25
168.0 00:29:16.825 -4.00156 25.48544 18400 26
168.0 00:29:16.825 -15.81387 -1.50271 20400 27
168.0 00:29:16.840 -1.05804 18.18502 102000 28
179.8 00:29:28.675 -4.92050 24.94947 21600 29
191.8 00:29:40.620 -5.85662 24.39574 21600 30
192.1 00:29:40.940 -11.78896 0.47057 18800 31
203.8 00:29:52.675 -6.53237 23.47886 20000 32
204.1 00:29:52.980 -1.31692 18.10568 14800 33
204.1 00:29:52.980 -17.21794 -8.81842 20800 34
204.1 00:29:52.990 -15.74666 -1.40360 19600 35
216.0 00:30:04.830 -7.21068 22.55730 17600 36
227.9 00:30:16.775 -7.79488 21.77101 20400 37
239.6 00:30:28.505 -8.64261 20.99362 20000 38
240.0 00:30:28.815 -15.78602 -0.91937 102000 39
251.8 00:30:40.655 -9.24614 20.17643 18000 40
251.8 00:30:40.665 -22.56641 -0.82891 29200 41
252.0 00:30:40.880 -16.31145 -0.877386 18800 42
264.0 00:30:52.810 -9.83171 19.39086 20800 43
284.0 00:30:52.815 -15.92673 -0.67265 102000 44
264.0 00:30:52.825 -9.57359 8.62585 20400 45




NOR Secondary Returns

Elapsed Time, Correlated Time North Range East Range Mode C Radar Sensed
seconds HH:MM:SS from ISP, NM from ISP, NM Altitude, ft. Altitude, ft.
0 00:26:28.860 -14.74767 -8.39087 10800
12 00:26:40.860 -14.85157 -7.26289 11400
36 00:27:04.860 -14.29366 -5.26033 12000 102000
48.1 00:27:16.960 -14.18272 -4.1401 12100 102000
60 00:27:28.860 -14.70551 -2.60236 12200 22400
71.9 00:27:40.760 -14.31995 -1.09958 12300 102000
84 00:27:52.860 -13.9548 -0.54823 12400 102000
96 00:28:04.860 -14.37092 1.08592 12600 102000
108.1 00:28:16.960 -14.35768 2.43766 12700 102000
120 00:28:28.860 -14.60831 3.82288 12700 102000
132.1 00:28:40.960 -14.09884 4.99201 12800 102000
143.9 00:28:52.760 -13.66962 6.46342 13000 102000
156 00:29:04.860 -13.339239 7.35961 12900 18800
167.9 00:29:16.760 -13.08627 8.55721 12200 24400
179.7 00:29:28.560 -12.17245 9.44233 12700
191.7 00:29:40.560 -12.29641 10.90803 12700 17200
203.8 00:29:52.660 -11.9526 12.19913 12700
215.9 00:30:04.760 -11.10803 12.98072 12900 21600
227.8 00:30:16.660 -11.01668 14.29944 12800 17600
239.9 00:30:28.760 -10.28544 15.31495 12900 16000
251.7 00:30:40.560 -10.17828 16.62847 13100 15200
283.8 00:30:52.660 -9.98718 18.03869 13200 18000
275.6 00:31:04.460 -9.06615 18.91678 13500 102000
NOR Primary Radar Returns
Elapsed Time, UTC Time, North Range East Range Radar Sensed
seconds HH:MM:SS from ISP, NM from ISP, NM Altitude, ft.
287.6 00:31:16.460 -9.8014 20.8866 17600
287.7 00:31:16.560 -8.64497 19.84676 14400
288 00:31:16.860 -7.33715 19.3899 102000
299.7 00:31:28.560 -8.54058 20.73216 102000
299.7 00:31:28.560 -8.64351 19.84873 14800
299.7 00:31:28.560 -7.27881 19.47155 14400
299.7 00:31:28.560 -9.13316 20.67375 14400
311.8 00:31:40.660 -7.79738 21.73791 102000
311.8 00:31:40.660 -8.96889 20.894 102000
311.8 00:31:40.660 -8.43338 21.24702 14800
311.8 00:31:40.660 -8.66012 20.19873 102000
323.6 00:31:52.460 -8.4818 21.57645 14400
323.8 00:31:52.460 -8.53493 21.47811 14800
323.6 00:31:52.460 -9.20627 20.57542 14800
323.7 00:31:52.560 -8.52111 21.49607 102000
323.7 00:31:52.560 -8.83786 20.32986 102000
324.1 00:31:52.960 -7.72645 19.98033 102000
335.7 00:32:04.560 -8.48215 20.06787 102000
335.7 00:32:04.560 -9.56043 20.83963 14800
347.8 00:32:16.660 -8.86647 20.6622 102000
431.8 00:33:40.660 -8.94094 20.56173 102000
443.8 00:33:52.660 -8.09861 22.42884 102000
455.8 00:34:04.660 -7.69595 21.50767 102000

14
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